to guide practitioners in the evidence base for prevention. In turn, such evidence has been summarised and presented as national guidance to assist in the dissemination of the evidence surrounding the prevention of caries. Often, it is the dental professional societies and associations who have taken on this role to encourage good practice. This paper aims to identify the volume and variation in national guidance from around the world on the use of products with a high fluoride concentration and to give a small number of examples of how guidance has been translated into activity in primary care dental practice. This review does not represent a systematic review of all such guidance but a retrieval of those which are readily available in English from a rapid review of electronic databases.
Methods
In order to identify national (and professional) guidelines on products with a high fluoride concentration, internationally, a search of the literature from the past 10 years was conducted to find guidelines and policy documents related to the use of products with a high fluoride concentration. Guidelines considering only lower concentrations of fluoride use such as water fluoridation, milk fluoridation and toothpaste below 1,500 ppm were excluded, as were those aimed at only specific population groups. The search strategy was specific, aimed at retrieving only English language guidance or policy documents restricted to dentistry which mentioned the use of products with a high fluoride concentration (e.g. fluoride varnish, mouth rinses, gel/paste/foam, toothpaste with a higher fluoride concentration).
Searches were conducted for guidelines reporting products with a high fluoride concentration use in the following databases:
• Peer-reviewed literature databases: MEDLINE, EMBASE, HMIC (Health Management Information Consortium) and Web of Science (using MeSH heading 'guidelines') • Systematic review databases: Cochrane Library and DARE • Guideline resource databases: TRIP, NHS Evidence, International Clinical Guideline Repository, National Guidelines Clearinghouse, Guidelines International Network, CMA Infobase, WHO Digital library, NICE (UK), Scottish Intercollegiate Guidelines Network (Scotland), New Zealand Guidelines GP, Australian National Health Medical Research Council and eGuidelines All papers resulting from this search published within the last 10 years were considered for inclusion and only excluded on the basis of the following criteria: 1 Water fluoridation 2 Current and up-to-date guidelines only, previous versions excluded 3 Guidance older than 10 years 4 Guidance aimed only at specific populations (e.g. those with a condition such as molar incisor hypomineralisation) 5 Systemic fluoride products (e.g. salt, fluoridated milk) 6 'Normal' toothpastes (below 1,500 ppm) 7 Mouthwashes not containing fluoride (e.g. chlorhexidine if fluoride not mentioned) After the initial screening of titles and abstracts, those guidelines which met, or appeared to meet, the inclusion criteria had their full text retrieved and were reviewed by two reviewers. Full papers that did not meet the inclusion criteria at this stage were excluded. References in the identified studies were checked and included where relevant and duplicates were discarded.
For papers meeting the inclusion criteria, data extraction was undertaken using a customised data extraction proforma. The data extracted included the following for comparison between guidelines: title of guidelines and country of origin, age group of target populations, products recommended, concentration recommended, whether application is professionally or self-administered and, finally, any other detail with regard to application (e.g. frequency of use). If a document gave only general recommendations regarding the use of a high-fluoride product it was not included any further. The results of the rapid review process to identify national/professional guidelines are shown in the PRISMA flow diagram in figure 1 . All searches found 312 papers, of which 44 were duplicates. Abstracts of 268 publications were screened, of which 204 were excluded as they did not meet the inclusion/exclusion criteria. Sixty-four full-text articles were retrieved and assessed against the inclusion/ exclusion criteria and 15 of these were included in the final qualitative synthesis ( table 1 ; fig. 2 ) .
A variety of current guidance documents which include specific guidance on the use of products with a high fluoride concentration was readily identifiable. Table 2 shows which products with high fluoride concentration were considered within each of the 15 current national/ professional guidelines identified. All gave guidance on both professionally applied products and around half included guidance on self-administered products with a high fluoride concentration (n = 8), though the level of detail in the recommendations varied, as well as there being great variation in how the fluoride content was presented.
Out of the national guidelines reviewed, the most commonly recommended professionally applied fluoride product with a high concentration was fluoride varnish, in which 12 out of the 15 guidelines considered this modality ( table 3 ) . Most guidelines specified a concentration of fluoride and were all consistent in their recommendation of the equivalent of approximately 22,600 ppm. Although there were variations in the recommended frequency of application, there was agreement that fluoride varnish should be applied at least twice per year. Three guidelines recommended the use of higher fluoride concentration toothpaste, though 1 did not specify the concentration and frequency (where their guidance overlapped it was entirely consistent; table 4 ).
With regard to other vehicles with a high fluoride concentration, the guidelines identified in this review found that the majority included recommendations on gels and pastes (n = 11; table 5 ) for both professional and self-application and on high fluoride concentration mouth rinses (n = 5; table 6 ), though the definition of 'high fluoride' was not always clear. The guidance on the use of fluoride gel, pastes, foams and rinses was the most variable in terms of the level of detail on which product to use as well as in terms of the appropriate age groups and frequency of use. Most of the guidance in this product range fo- cussed on high fluoride concentration gels but a comparison between recommendations is limited by a paucity of detail and variation in product concentration and frequency.
Discussion
As illustrated in this rapid review of English language publications within the past 10 years, there are a number of national guidance documents available on the use of products with a high fluoride concentration which are available for dental professionals. Although the recommendations vary between publications, there is good consistency on the use of fluoride varnish in particular. Variation between guidelines in this review in relation to other products with a high fluoride concentration may be a feature of the differences between countries in the products which are available and most widely used.
In general, whilst guidance on the use of some high fluoride concentration vehicles such as fluoride varnish was detailed and specific in most documents, that relating to other high fluoride concentration products was often generalised. This was to the point of being unhelpfully lacking in detail to allow practitioners, or indeed commissioners or third-party payers, to nudge oral health care towards the most effective means of preventing caries.
The value of clear guidance can best be demonstrated through some examples of how evidence-based recommendations can be implemented into best practice for the benefit of oral health improvement in dental patients and the population in general. Amongst the 15 guidelines considered in this review, 2 were published in the UK: The Scottish Intercollegiate Guidelines Network (SIGN) guideline aimed at children's oral health in Scotland [Scottish Intercollegiate Guidelines Network, 2014] and Delivering Better Oral Health [Public Health England, 2014] released in England and aimed at improving oral health in both children and adults.
The example from Scotland illustrates how the provision of evidence-based guidance can be very compelling in influencing policy and investment in oral health in combination with epidemiological evidence showing the need for oral health improvement.
The Scottish Executive has invested millions of pounds into improving oral health through a number of programmes aimed at different vulnerable populations [Scottish Executive, 2005] . One of these is the Childsmile programme [Macpherson et al., 2010] where the emphasis is on improving oral health of children where the investment has potential for lifelong benefits. Two guidelines from the SIGN on the subject of caries prevention in children (guidelines 47 and 83) were pivotal in helping to decide which interventions would be the focus for investment nationally [Scottish Intercollegiate Guidelines Network, 2000 . The interventions chosen were based upon fluoride toothpaste distribution and use, fissure sealants and fluoride varnish. The latter is utilised within both Childsmile Practice and Childsmile Nursery, respectively encouraging at least a twice-yearly application of fluoride varnish in high caries risk infants under 2 years born in deprived communities by dental professionals in general dental practice and within school-based fluoride varnish schemes for children aged 3 years and over attending priority nurseries and schools.
In the past 8 years, Scottish National Dental Inspection Programme data suggest that the combination of oral health promotion initiatives within Childsmile is having a significant impact on the oral health of Scotland's 5-year-olds [Scottish Dental Epidemiology Co-Ordinating Committee, 2014] ( fig. 3 ) . There is evidence, however, from activity data in relation to fluoride varnish applications from Childsmile's national monitoring data to show that the rates of application are not as high as might be desired. While the majority of children in 2010/2011 received one application of fluoride varnish, only 8% received a second application in line with evidence-based guidance [Central Evaluation and Research Team, 2012] . In April 2010, the Health Improvement, Efficiency, Access and Treatment (HEAT) target (H9) for child oral health was developed to focus on reaching the most disadvantaged children. This requires at least 60% of 3-and 4-year-old children in each Scottish Index of Multiple Deprivation (SIMD) quintile to receive at least two applications of fluoride varnish per year by 2014. Only two of the fourteen Health Boards in Scotland met this target, but overall the proportion of young children having at least two applications of fluoride varnish each year is increasing [Information Services Division, 2015] . In England the levels of dental caries in children generally have been lower than in their counterparts in Scotland. However, amongst 5-year-olds in particular there has been concern that improvements in oral health have been limited in the past decade and the prevention of caries in children is one of the high priorities for NHS dental commissioners.
In 2007 the first edition of Delivering Better Oral Health -An Evidence-Based Toolkit for Prevention was published by the Department of Health in partnership with the British Association for the Study of Community Dentistry [Department of Health, 2007] . Now in its third edition released in 2014 [Public Health England, 2014] , the primary audience of the guidelines is health and social care professionals. There have been numerous initiatives undertaken around the country to implement the guidance, such as schemes to train dental nurses in the application of fluoride varnish in order to allow them to also provide such treatment under the authorisation of a group directive (permission given to allow appropriately trained individuals to be delegated to follow a specific protocol to provide a treatment that they would not ordinarily have been allowed to do). For example, free training for dental nurses in primary care has been provided with a view to using these valuable personnel to increase fluoride varnish use. The influence of evidence-based guidelines should not be underestimated. For example, Delivering Better Oral Health -An Evidence-Based Toolkit for Prevention in 2007 led to a range of positive changes that have increased the likelihood of people in England benefiting from improved oral health. The guidance states the minimum concentrations of fluoride in toothpaste to control caries and prompted several manufacturers to reformulate their children's toothpaste to a more effective level for caries control. Coupled with clear advice about twice-daily brushing, this is likely to have reduced caries activity among our very young children. Guidance regarding the important role of fluoride varnish as part of clinical activity to control caries has led to a large increase in the number of primary care teams applying this routinely and regularly to their child patients and to adults at higher risk. The simple item of advice that patients should spit out after brushing instead of rinsing away the fluoride in their toothpaste has been widely broadcast and should lead to lower caries levels among children, adolescents and adults.
In England, it is the role of NHS Dental Services and Information Services (NHSDIS) within the NHS Business Services Authority to process payment requests (form FP17) for NHS treatment and to make appropriate payments to dentists. Activity data from these payment claims can be used to examine the impact of national guidance. Figure 4 illustrates the trends in the numbers and proportion of payment claims from one region of England (Yorkshire and Humber) which include fluoride varnish since the release of the second edition of Delivering Better Oral Health in 2009 [Department of Health, 2009 . A clear year-on-year increase has been seen across the region and this is mirrored across England.
It is also the role of NHSDIS to monitor this payment data to quality assure and check the probity of NHS treatments and to take any necessary steps to rectify issues identified. In 2013, the NHSDIS reviewed the provision of topical fluoride treatment to children as part of their monitoring role. They discovered that despite an overall increase in fluoride varnish activity a number of general dental practices still had patterns of provision of fluoride varnish which were relatively low in comparison to the levels recommended by Delivering Better Oral Health (twice-yearly applications of fluoride varnish for all chil- dren and young adults and 3-4 times annually for children who are at high risk of developing caries) and also to the average level for similar practices in their locality. As the payment claims from such practices suggested that they were not following best practice in relation to fluoride varnish application, the NHSDIS initiated a campaign ('The Fluoride Challenge') to first of all understand why the apparent rates of application were lower than expected and secondly to address the issue. A letter was sent to each NHS contract holder informing them that they appeared not to be providing the expected level of fluoride treatments. To illustrate this, a comparison was made with the national rate, their locality rate and other practices in their area (nearest 5 contracts). They were asked to complete a form to explain why fluoride treatment had not been provided more widely at their practice. Letters were sent to 1,161 practices and 76% responded (n = 885). The most common reasons given, accounting for 79% of all responses, were that either the treatment was not being recorded on the FP17 form or that there were software issues which resulted in the treatment not being recorded ( fig. 5 ) .
As a result of the challenge to dental practices whose rates of claims for fluoride varnish were low, there has 
